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Abstract 



Disclosed is a semiconductor integrated circuit realizing improved operating speed 
reduced power consumption in an active mode, reduced power consumption in a standby 
woo e 'u Pd reduced area of a chi P- A first ,0 9 ic Sate using a first pair of potentials VDDL 
VSSL having a relatively small potential difference as an operation power source and a ' 
second logic gate using a second pair of potentials VDDH, VSSH having a relatively large 
potential difference as an operation power source commonly use substrate potentials VBP 
VBN of MIS transistors. The second logic gate has a relatively high driving capability and ' 
the first logic gate can operate on relatively low power. The MIS transistor has a threshold 
voltage which increases by a reverse substrate bias and decreases by a forward substrate 
bias. By commonly using the substrate potential, even in the case where different substrate 
bias states are generated at both of the logic gates, MOS transistors of the logic gates can 
be formed in the common well region 
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^tu mens i xt/s 2 cof^sy- m*m ish? 

y^^SrtU f&E^l cD^3gy- htm 2 0)^2* 
— bk<DfflX'M I S h7>^**<DS««te##»ffc£ 

2 ] me* i <Dmm#- h temmmi&mmc 

iifrfEgl2<£>t&3gy- httWE*tt«ffil£J:9)IB2r 
fa\cmfc'<o{TX&tlZ)M I S h 7 * ^A/T/S 

SWt-fcs: k ZteWLk-tZimm i IE*©**** 

3 ] HuEfg 1 ©Siy- h ttmiEStEttffi^ 
J: !9a?*-fRl^Sffi^^r^$ttS pft*^SM I S h 

3k fluism 2 (D^MY- h ttffiE£««ffifc: J: 9 flfcfr |S] 

fcSS'M r*£jh/£ p^^/MSm i s h^^v^^^ 

7^**£r^, SGE* 2 GMfcS^- hdtteXfit 
S b?>'iSx#%^AsX&%h<OXlbZ>Z-k&&WLk-r 
5 ] fufEfg 1 h f*88ES*E«ffi^ 

7y^^Mnft^/HM I S h7>^^^^ 

-was* h<Dx*hz> r t «r«F*ti"5Bi** i mm<D¥m 
*#4*2©«mas:«iff«ai4:-t-*jB2(oiaay- h 

£ U tufB^ 1 &t/§§ 2 (DWiMt?— V teM ISh7 
Vv^^Sr^FU ifES 1 h^^Sji^M 
I S h7>'> J ^^co^ai/HM^i:HtjgE^2^i^Sy- h 
a*7i?j*S*x5M I S V"7^iy^^<D^ ^/vmm^M I S 

xztern 2 <o«m*tt«s*«£t- 5 jg 2 ^ny- h 
££;fru mmm 1 Rtjm 2 (Dmrn^f- m±m i s 

**U BufEfgl htf»j**ii,*M 
I S h 7 y ^ © * x hJIEI 2 ^Sl^- h 

#7£j&£*t5M I S Y"7 >i/X*<D<> =r/Uffii&teM I S 



[»**8 ] (HrE* 1 Mi«TE^*/HH« 
v^^Srg^ mj|5^2^f^S^— MiHfiEfra/i'SJfc 

05 oifiia 9H*TSi(cS4g/Mr^$tt-5M 1 s h7> 

10 M I S h^v^^&TJn^-Y^/USM I S h^^* 

19 w*rRi^*«^>r P ^-^/i-mm i 

S h7y^^XI5nft^SM I S h7^i/x*& 
*A/-CJ*S t©tfcS: k &»WLk t5» 6 Xtt 7 
15 E«^)¥^»:A«Ih1SSo 

0] ffirESi hnatrEi>*/^« 
MM 1 s h 9 HuE»2CD»ay— Mi 

fe^^i:^#^4:-r^ IS*^ 6Xtt7 |5«(D^«:fta 
EIK. 

1] TOE«l^»SW>— MiWE^ ^/i-ffi 
25 MM I S h7>^^Mnft^iM I S h^v* 
X tt 7 Ett(0^«flcftff|plK 0 

ltd** 1 2 ] isa^^r/em^om 1 com^ffi^tt 
ftmmk-rzmKD&mff-bk. mmmKDm&mj: 
30 «9 t^ct tem&m<DMm{£Rxfi&n&<Dm2<Dm&m& 
W}ttmmk-rz>m2(DWimy- bk&<s&. mmmi<D 

BUf2B2^f^S^ h^r^-T^M I S h 7 

35 - MMfrEStEttffikiJ: 9 iS?^rpj^s«^>f stts 

MI S h 7 y v^^ ^ Sr^A/-C^5 fc^t'fcS r k&&m 

k-rz^mitnmm&o 

[If 1 3 ] itufSJg 1 1 ^^m®S:t5 

40 t5 fc*v^ 2 ©W«ffiatfWE* l 9 fcfi 

&km2 <Dmm&<Dm<omn&wm&nGLRxfiffimm 1 
oigmffi km 2 (ois«ifl[(opflofimffifflis«fits:-e*> 5 

r <h^#m<ti-5IS^i 2E«<o^»f«l«lH]8& 0 

45 i 4 ] s3e» i om{£M»is i (Dmm&Rxf 

m i ^^m^T-fo ^ . huss^ 2 ©teiBiis i <Dmm$L 
«t 9 t^i^ 2 ^ism^&i/mifs^ i cDtam^j: f9 tffi 

^*2^{£«ffi-C*>»K BuiEStem^liHuieB2c^ii5m 
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[ft *3g i 5 ] fflfeB i ©ttfflfite* i <£>iSmte&tf 

WEss«ift«ffliB» i oss^ km 2 (Dmm& t com 
t itt v * m& & fim{5fi!isteS{iL t -r £ 1 <e> -c *> 5 r t £ 
tat** i e ] Mm&&v&n{±L<Dm i <z>«ffi«&E» 
«t r> t*s*«ffiii^>i««ffix^(£Sffi(oM 2 Steffi 

m&m 1 7 ] mmm i <a®tt*aei&f*jf§ i <D^m^L 
n«*2<o(s«ttiaift-cfc9, MiHSsm^ia^^Buta 

IB 1 ^ii5*aga^(DS{i 4: m 2 coitsm{&ISi»<£>m#: t O 

{6«ffiEiR<E>«ffi:fcgs 2 <o(£«tS:Ejt6o«:ffii: om<o« 
fit 4 *t 5 ttttflMSCttttEITC fc^rt^ #m f 

[m&a 1 8 ] wess 1 <Dtiffi«aEj»ii® 1 

ElS&tfgS 1 <ofi«ffiElftTfc 9 , fl&ESS 2 ©tfflEE 
1 ^r^mfii^J: 9 t*v^«ffilc$*L5JB2 OiS 

«fi[Ei»xt5fflfB» 1 cn&mmmz. v h&^nm^ £ 

fR2«>ft«ffi[EJiftSriC«tf(HS«E«ffi:E«2: U iWEJg 

1 9 1 mmm 1 omffi*&Ei»ra:ss 1 co^me 
afftEiftxtrsaiEM 1 a>ffi*ffiE»-e*> 9 , huex«« 

{SEHliHtrfS^ 1 O^SttiBSIcomfi 4: ffi 2 (Di^S&IS 

E*<&¥#{Mfc«lH]88 0 

[ft*® 2 0] *»ffSfi*CM I S h7^#*»e) 
ric5»ay- h#n«(lcME9<d^«lillMI«fr#r 

SS!ElHlKffl«fL MI S h^Vv^^^SS&lcXffi 



t^ii^iy-F^, «»tt^«iaao*:tttfR2 

05 *K mrl5!?*/l^i«ttn^^*^SfM I S F7^^ 

9, ffiE**/HW*a>-b»fc:tt* striae i coiW, IB 

im&m 2 1 1 mifEm i cons^- h jiHuffiStgmfii 
j-J:9afr*-rfii^ss^>rr^stt5M i s h^v*;** 
mzm 2 <D§&gy- h w:wias«mffi^ * o m 
is ^[S]icS^r^^ti5Mi s h^y^x^^T* 

^tO*e*>5r 4: -SIS*® 2 0CttO¥« 

2 2 1 mmm i (o»3g-y- h jitufsssm^ 

20 h7y^^Mnft^lMI S h^^^^^^r^ 
lcm$Ls<^Tx£tiZ> pftt>/HM I S h^^v 5 ^^ 

25 

h^v^x^^^, «riEfB2o»ay-hnii(rEX* 
r5ai**2 0E«©¥*<**aiiiK o 

tCct DiS^rpjJcS^wr^Stts pft^lM I s 
h7y^^Mnft^iM I S h^^z/x?*^ 
35 A/T-figSfc^-Cfc^r i:Sr«Ff»4:-rsi»*3S2 0E«O 
^IMVfMiailBlHt. 
[If*® 2 5] *l©«ffiffl«:»f^m«4:UT«»ft 

\£'\^teftfiiB^mm$:Mt&-t-z>mi <DW*mv- hk^ 

40 Mm*mtfL*tZ>m2<DMimV t - h^Sr#U. mjismi^ 

tisiy— h^Mt^M i s h^^^x^cog^mte i 

45 [IS*® 2 6 ] ituf2fS 1 (DWamtf- h ttJfiff HBXlf 

U miEa»<o^ffi(S-g-y<^ttffiE»l«)tt 

so ay- h&^2<oi&ay- b&mEZtiit]£VLm-&'< 
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bitm&Z1Mt&m&^'*x\^^X. ituiefg2<0 
2 8 ] mJfS^ 1 (7)!^iy- h&U^ 2 (DWzM 

&-rz>?u y^nmm^-<^-7 MgRSrA*»fc#L 

WttftlllilK. 

2 9 ] msas i hxw* 2 (D^m 

3 0 ] ^-#1S^M ISh7 * COS 

tf««ta*fB£fc*L< ^ti^m i nay- b&xfm2Ws 

£S 1 <OHa^- hS:fflv^TKffSttyt»SlHl(5^ibMt5 

b«r* ffi»Wt-«ffi!l(0*t4Sg2<0«fil[tt«:»f^ 
«Si:*t-5*2C0»ay- Md«#lftx.'s»2^7 1 y7 p 

z>m<om 1 (DWtmtf- b*m2 <D^my— b \cwt&z. 

[»**3 2] BUfE^2&^m3^^^^ > ^io^T > 
[fg*S3 3] ful2|l2&U^3*5r ^{c^V^T, 

m 1 ^ifei^ htoftstciHff m&&f&'rm 2 m^- 



3 llE*^¥Wff*aiHlK<OKW-*ft 0 
[M*«3 4 ] MI2^2S^3^x^7 P JC^^T. 
05 »i<o»3iy-h©»:a^»2ttay-hS:iBBUfci 
a»*2»sy-h©iKr^ ffSi®»ay-h<D.tH 

asw-s i-^>7 Mejs&srjfA-t-s r t &&mk-t& 

CD :/ p >/ 7 A Sr = > f a — * lc «t o T KBi r> ^Tig 

15 *a#««c«ttis©/hsv^!B 1 o«ffi»sr»ff«agfc'f* 
y-hSr. ffi»tt^«ffijs^*#**2om«ms:«iff 

^H^Ti-^fc^^^u ^AdSiaftSttTfifcS t><0 
25 [9*53 6] WlE^cr^-MS, mi%2XTy7 

OfI^gffi^£*t5B'JcDSg l cof^ny— h £^ 2 <o|& 
30 5: <h^4#m^-r^tt*«3 5Ett^^o^7AlB»jBE 

[ft*3S3 7] ^mwTv^cm&istiz^Mmm 

K * =2 > tr ^ - ^ 4- m v ^ T K f i i~ 5 fc £> co IS ft x - 9 ft 
MIS 3 > tr ^ - ^ tc ± o T Kft 9 pTIB IS^ $ ^fctt tf 

mfcwmfrbm&mmm&zthzm 2 ©iiy- h 

45 winZ^mttT y 7\zJ&jfc1rZ>tz.)b<nmifr'< Z 

[fg*ii3 8] ^mftTy^zB&ZtvZ^ZMfe® 
B 5r 3 v tr ^ - ^ v > x KK-f- 5 co^ff^- ^ 36? 
50 ^15=Vbf^-^tc < toTScSi9^Jtg^|2&$tt^Kft 
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(000 1) 
[0 0 0 2] 

y-m#Mh7>^? &mmmx-tt:m\cM i 

S (Metal Insulated Semiconductor) h7>i'^^S 
KttMOS (Metal Oxide Semiconductor) h^^v 5 

MOS h7>-v ; ^^<?3i)-^^.l'^->3/WKitt'(4 
laoTMOS h 9 fc^K^-TS^i: AST" 

# ft < 9 . W- y -> a >V Y D — ? nWLtfig*: U 

- 1 9 5 9 7 6 (^ 1 ©3CS0 T'H\ BSffiSJEO 

I45(!Ili*'OMOS h7^X^^fU 

[0 0 0 3] £fc, «?H»**ft:©R*K:*rUTW:. # 
!B¥ 10-189749 m 2 ©£]&) izibZ £ 

[0 0 0 4] 

iftmtm&L*? t-rzmm] % i 

felt. g|ffiajEO(SV>MOS K^V-^^^^^fflLfclHj 
SSSr*^ 5 ^^f«94iv^ y tW #/!"**) lc 



[0 0 0 5] * 2 ©S:ittJC|E«©^«fett. 

io s ^^Siosc-c, *«o4w^ (?yf-f*/i- 
15 iS^^fbf^m/E^w^$ti5Mos F7^^ t&^m 

tWE**ftti|&**iSMOS N5VS?>*^©IB-C*IE«JE 
#**Sfc». S«©#ISI$g«caSi&gHfc 9 . ^y^ffi 
ffldSltiPi- 5 j*© 5 r t fr*&wm\c XoXWtb friz 
Zfltz, ±T©MOS h7>^?^|;||ff 

[0006] #$8w©@8jj± x mvF9Mms.Rvm^< 

25 [0 0 0 7] *3&91©gij©Bftitt:. ^^f8EIK»a 

fftS£&raj-hu mmicTfr-i^mvmgmt). 

[0 0 0 8] *5l?^(D^©tero@6<jli, ^iMSIiiS 

KW-^- ^ Baft«tflcSra«-i-5 r k *: JEWMw g W fc 
[0 0 0 9] **M©(KHB3feW!:Jt©ffi©i«ji:*faft 

40 &mttwmm<ommRxfmtfmmfr<bwt>frizti:z>x 

[0 0 10] 

9 t>ft*ttft fc©©«5?S:«*|cjRMi-*i.tf TIB 
45 <Oiit) r-fc-5., 

[0011] ( 1 ) ((2«mGr*ii{l:» f&ftfUHW Aft 

mSlHliSJi. ffl*t6«Jl-m^:M©/h$^SicDmiSiS (v 
DDLiVSSL, VDDLtVSS) $ri&f^@«lt-r 

50 i coi&sy- h (i) *i3tef)icmfisi©^#^ 
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»2Wtffifi (VDDHtVSSH, V D D H <h V S 

s) &»f£««*i-s»2<z>s&3y- v (2) 
l, mm 1 %.x*m 2 ^ii^- MiMishy > 
* mmm 1 ^my- htm 2 h t 

00^ "CM I S h7>£/^^cr)S^life (VBPtVB 
N, VDDH^VSSH) *tTjE&5 0 
[0012] mjfem 2 CQUliy- h ttjg 1 OOffeSy- h 

hcOM I S h7>^^ (MPO, MNO) \c£Z>m£) 

«Efiff±*i (omm?- h(D3%ti (mpi, MND 
ht9t2(omm#~ btcomxM i s h7^# 

k JB 2 cof^sy- h l:^5Si/V7x^llrM L 
cfc 5 it5i^ffcoTt2S[*(0||iy- h*««t5 

mo s h7>>i/**&&m<ov^/ismmzi&j&\^x £ 

-frSttfe. MI s Fyy^^^ii^t^, * 

titzm i o^sy- H£-&$*l*m i s h 

[ooi3] mi Rztm 2 ©ny- h KKjrarigfcs 

2(Dm&m<n^*\c&vzmmitLmmik (vddh, v 
ddl) (om<Di"</u (vbp) t^m^Lmm^L (vs 

SL, VSSH) <om<DU^/V (VBN) 5r£««ffiM 

s/B-rtu* , Bute® i (owzmy— b <dm i s h ^ 

com I S h7 ^^^SrKg*iPi^Sffi^>f r^S-tirSr 

[ooi4] mi \cm7F£tiz>SLo\z±mm&L'<<<Tx 



MM I S h7>^^Mnft^uiM I S Y=7^*s 

<omxizttvxm^&&±<n&)Mi:&nz>o 

[0 0 15] £fc. If:/* t^y>3/UK!I^H:M I S 
S h7>v?;**<Z>y— MI^n^-f^/l^M ISh7^ 

io n^i i <o»iy- P f t*/^SM i s h 7 
[0016] ^/c, ^i tDSfea^— h^*5ttsffi«^j» 

15 <t9t-, itufElfg 1 (DlmWiff— V (DM I S h7 Vv^-X ^ l£ 

tt^xt£tfm%ft\£mm'<*Tx&$-?L % m2co^my 
[0017] (2) >\^m&miv>) ±isstsmffi 

iBtt, f@»»lcSttt©/h$4Il(D«fifi (VDD 
L&VSSL, VDDL&VSS) Sr»f£«agi:-r 

(i) t. mtt#)\cm&m<o*:$tj:m2 

<Dnm& (VDDH&VSSH, VDDH&VSS) $r 

25 W}ftmmt-rz>m2<Dm>mff- h (2) ^sr^u me 

^l&l5^2(D|fe^y- M4M I S h^v^^Sr^r 
flu!B^ 1 (O^SI^- M«^§MI S 

(NW ELL, PWEL-L) kffimm 

2<D&m?—h&tej$ t £tiz>M 1 s h^^^^^o^^ 

30 (NWELL, PWE L L) teM I S by >-i/X 

7 y ^ ^ x/i/M(^TODt 5f , mi 
sh7^^©^7^tttt^ftis B r<D^#<Df^ 
ffltt [1] ^S^^I^CT-feSo 

35 [ooi8] c 3 ] ((MiiL^T <Dm&)> 

{i&t/^m^CD® 1 (Dm&m (VDDL&VSSL, V 
DDL&VSS) ^tltt^il^I^h 

(1) t % mesRio«caaj:9<>*#*«ffi«(Oiis« 

40 <a&t5(S«fitO^ 2 (Ol^jB (VDDH&VSSH, V 

ddh&vss) &w>ftmmk-tz>m2<Dmmv t - b 

(2) mjis^i^iisy-h^^-r^Mi 

S h7>v?**0>XtRttffi (VBP&VBN, VDDH 

&vssh) i iites 2 h t»rtt 5M 1 s 

[0019] Buis^i&a f ^2oms*& < hsgs<it^ 
50 1 t-^^tt^ct 0 \c x Sues 1 1 <dMM 
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ffi (VDDL) RXim 1 <DVtm$L (VSSL) "Cife 9 . 

{5 (VDDH) XtfOTKSBl OfiSffiiO ti£v^2<7> 
(VSSH) IP* 9. 1 CO 

ffi«ffi^jS2^i«s«ffi<omoi««fl[flsett«i[ (vb 

P) XU ; MISmiO{£m{5L^S2cD{Sm&^^^{g:l|{5: 
fflSffim^ (VBN) T-£>So r©liB«li, fui$(D*D 
< > m 1 (Oil^ h^*tt^ pft^^lM I S h 
7>S*;**jfctfn^**/HSM I S h*7^is**(DmJj 

M£-&**V5 p^-r^/^SiM I S h7>^^M 
nftMMI S h7 V^^O^^UJIIl*-rpI<D 

[0 0 2 0] S2©MWi LT. H2 5 1cWf£ 
ft<5<fc5^ WIEff 1 1 (VDD 

L) 1 <£>{£m#: (VSSL) T?*> 9 , iufSSg 2 <£> 

«ffi«ttSSl Oi««ffiJ: 9 tffiV^2©Si«ffi (VDD 
H) ^tfMIB^l coigiSfeJ: «9 t{£v>B2<D{Sm^ (V 

ssh) t?*>9 % mmm&mm*mmm2<D&niSL <v 

DDH) U liui5!g2CD<g:Sfc 

(vssh) ^{gmsffliissme^i-^ tor^fc^o r 

f t^/HMnf t^/^^(DM I S h9>v^ 

mm?- h\c^ttz>M i s h^^^^^^fis^^r 
tttt h:-< r '> * < £ t> 2 5 n i is -e # s 0 

[0 0 2 1] S£3<Dfg*££ It, H2 7(^$ti5J: 
51-, flMEJB 1 (^Ifilllii 1 <DiS«{£ (VDDL) R 

x*mi<D&mtiL (vss) t?*>9. Mia*2o«ffl:«itt 

Ml&MM&Zy) hMls^2<DMW,GL (VDDH) RU 

mum i (Di&m^L (vss) t*>9, «triass«{itttffir 

fB*l<0»«iSa[i:IB2©i«fiffii:(OPfl<D«filr (VBP) 

e& (vbn) &i&m&mm&m&t~tz> 0 ^<omm 

JSU S 1 h n ^/UfM I s 

h 7 ^V**m}\Z.% 2 <Df£3S^- h iC^SJtS n ^ 

*/Hit;pft*^sa*©Mi s h 9 

M I S h 9 MI^n^-f^/l^M I S h 



[0022] c 4 ] ((mM&m<D®.&)) ±mm&m&& 

05 tt, iliK^tHi^^lWffill (VDDL&VS 
SL, VDDL&VSS) iBj»Jct63Ki-5*l(Ottay 

-h (i) mmmi<DmmMmx<9h*$tem$L 

iWiSSffiS^ffitfitDi 2 0®{5l*1 (VDDH&VS 

SH, VDDH&VS S) E»^«ttrss&2^ttay 

io -h (2) mmmKD&mv- h&m&L-rz 

MI S h9>^^*^X4E«teSrttl&i-sa««ffi (V 
BP&VBNU VDDH&VSSH) ^MtmU^2(0 
»iy-hS:Mt5MI S h?>^^^S««^Sr 

[0 0 2 3] fifrfESS 1 &tffg 2 <D«ffifiE» ^ 

fc#*Siv »KDffl«t?ri, tulEJg i o«fi:«aiE»«: 

20 *l©K«ffiE» (VDDL) &Uf*l©fiftffiEilft 
(VSSL) TfctK H9I2»2<0«ffi»iaj|tt*l(Oi« 

m&iB^i:*? t^v>me:t-^tb5^2<o^meiai» (v 

DDH) Xt5«rl5!Bl^ffi«ttEl»«tf9 fcfiv^ffi^S 
tv5^2^{£mfegBi^ (VSSH) T*fc«9. mrfB^S« 

25 ffiia»ttstria« 1 o^msgBi^^mft 2 ^^maiB 

(VBP) ^I/MI5^1^(£mfiIB^^m^^^2^ffi 
SB^ (VBN) 

30 [oo24]i2 ©««-en, buibb 1 tonwesmn 
micommmm (vddd Rvmi<n&m$Lm.i& 
(vssl) x*i> «9 , finish 2 <o«ffi«aiaiftw:» 1 <om 
m&&&£ <o h^^nmz£tiz>f&2<DmnmzM (v 
ddh) RTfmtzmivi&mitmmxy h&^mmcz 

35 tiz>m2<Di&mmz%iL (vsshi -efc«j, ttiiESsm 
{iganjiHuiam 2 (D^maia^ (vddh) ^ffim&fia 
semeia^i: buie^ 2 ^estefssi (vssh) 

[0 0 2 5] S3 C0M«TM1, HUlE^ 1 ©IfiHESli 
40 mi^^miiia^ (VDDL) S:t/^l^fiSfi:E^ 
(VSS) T?*>«9, Ifffi^ 2 (D»ffi|aiElRH» 1 <DH1 

<6:ffiiftj:«9 h^nmz£ti%m2<DnmGLGm (vd 
dh) xt/suiss i <D&mmm (vss) r-$>«9, m 

45 ^mffiianomffit<op B ^cos^ (vbpi i-^tt^^m 

ma (vbn) tc^^5{g;m{i{iffism{iE^^T'fe 

[oo2 6] [5] (ujtv b<om.&)) ±mm&m& 
50 ^*ifttsa^^^M8iS(ow7 ^ hw*a 
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i s h7v^^©w«ffl»fci««ffi*s#a{fc*ns 

^^/Ufg« (NWELL, P WE L L) ^tL, Sf££ 
ffi#ft^«fifcig©/h$v^i ©mteffl (V 
DDL&VSSL, VDDL&VSS) £SjfEfl;$[<t-r 

(i) s»w^mttft^*#ft 

SI2©®£M (VDDH&VSSH. VDDH&VS 

s) s:ttf^««i+5*2(D»ay- h (2) t»maL 

^W^SpI^x/^ (PWELL) £p^-Y 
(NWELL) fc*S»«S;h/Ofc!K SMB** 

[00 2 7] ^©SfifclCjloT fcfij^© [1] £R|«© 

HI JMt* U JEKiBSIWft*— y K© 

[oo28] 1 6 ) fflr#fi«o«A> ±K»fp«H*> 

iCt^^^ffllUKfi. SB 1 Wfltfitte (VDDL&V 
SSL. VDDL&VSS) ZWlftmmk UTfiSttt^ 
/h**tUA«#««S:»j«-f«iBi©»ay— h (l) 

S2©tfilB (VDDH&VSSH. VDDH&V 
SS) *»ff««^ UTffi*ftttJ:^:t*m*{S-8-li«S: 

*rici-*SS2©my— b (2) i&*ru tuEfgi© 
my- h^Mt^M 1 s h7y^^^SSte 

(VBP&VBN, VDDH&VSSH) t ful&ff! 2 © 
my— hSrflWc-TSM I S h7^J**©£ffi«ffi£ 

[0 0 2 9] IiaWiKtlTia 

tm£~£0S§-C*> 9 , SuiSfg 2 ©my- h ttW^lElK 

U «fE*«fc^*«t«*^^ttTOEJBl ©i& 

[0030] suiem i (Diiy- bRxtm 2 o^sy- 

h^Sffi^tt^^ffifg^^^fcl^T, mjf£^2©m 

y— 1 ©my— h(n±m^m-tz> 0 ^tn^x 

[00 3 1 ] ±8E«JIB^#UTa*ftS:ltr^ 



(F8 1) Srfijffli-tttf J:v^ i-tttofe, wlBm 1 ©Si 
1^- h&t/fg 2 ©my- H^iEffiSixfcmffifS^< 
*jc*5^t\ £ 1 ©my- M><b/&6^-£[eJ3§©M 
05 ;ft£gtt53§2©my- M»&/*6«*ig»fcH: % ^ 

o y * m^mm i^xAtiis^m^m 2 ©my- h 

(2 0) SrAASKKH-S £ 5 ^i"5 0 
y*«#fcra»ILTArt{i#«:7 y^LfcfJ-rsWfflsI 

So 

[0032] u^/uis? bmmte? n y fmmcmfez 
atrial 1 ©my- h xt*£ 2 ©my- h a* 
is ^^E^^^y L c*^u^f^/^^^-iov^T. ii^My-h© 
ffi^£gitsig2©iiiiy- h*. a«*ioniy- 
h oiuArafltrR 2 ©my- h © w^ft^-siffit- 

Is^/um&LrXmjj-fZU^/Uis? MeJ& (G94) <b 

t> »E^'>7 Msiss©a^^»2©my- 

20 KfciK5M«KLTJ:v\ 

[0 0 3 3] [ 7 ) I S h 

- bRvm 2 my- h £/^T¥«#^«iE]K£Kff 

25 (VDDL&VSSL, VDDL&VSS) £r»f£«aa 

1 ©my- h*rm*Timsftfciifc«g*fc 
*5 «■ 5 ft fgs © m *§r&mm& ra # a « * w * a> 

ffiM©*#*£2©fM£*& (VDDH&VS SH, VD 
DH&VSS) «r»fftKit5*2iO|»iy-H:t 

**a®B©»fp3S«&i«i±L, mmcTfT* ^© 
iBawftd-^-^y K©Mv>¥ig^^«0&©!a§fas 

40 [0 0 3 4] llHl©«t«xT-gfS©^>f 

d^S*»tW3eu, MSLft^itra:. JE»-«t<ofS#«K 

ic$*tL5»j©« i ©my- h 2 ©my- h ^ 

[0 0 3 5] m*fS^fiffio*§r*lHiK^fi«0/h*4 
«^A^Sttxaj^d5^Pplu-</Wc/iroTSii«iS* 

50 Ko±SEiffl^e>tT*5 J:5^i*5o rixtcj:»9, 
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[0 0 3 6] Ji8BIMI8^*tLTKtfoa*«fcit 
(F8 l) £fflfljr*UiJ:v\> -ffctofc. Huism2 

[0037] ^P^PII h«tBf+t JK/Fle] 

icil, MiE^2&U f S3^7 1 ^^ic$5V>T, »10>8&Jg 

-</u^^ hinjgg (g 9 4) SrJf A-fS^jSS:«ffl-rixtf 
[0 0 3 8] [8] ^o^7AE«l#» Zfujr?* 

!5»jk«: (9i) fi. m-mmm<DM\ s 

rfvsfyJ**^^}?^-* (9 0) HJ:otift«i 

\cmm\^x&z> 0 :©/o^7Att ffi^fticmffiss^ 

1 <£>mi&£I (VDDL&VSSL, VDDL& 
VSS) Srftf^WjSt-rs^l^Kiay— hSrffiv^K 

-h£\ «»»»cmttis©****2o«fiafl (vdd 

H&VSSH, VDDH&VSS) £ i"£fg 

2©»a* r -h^ll#|fcx.SJB2^^y^i:, ^^tTi" 

1212 H-2f fete £ 5 »SlHli&0>K»S:SS KfT 9 r £ *s pj 
[0 0 3 9] lli]«>«#|ft*-c3fSI<o*-f ^^^jfe»Sr 

[00 4 0] [ 9 ] ((ISftx-* £IMHEtt$ * 
f5&8£<£ (9 1) »i % *»*fy^l:»rtifh5^|* 

-t^Kttx— fa*ffti-mffiM<z>/h;*v^i 



<£>m{&*& (vddl&vssu vddl&vss) e 

m (VDDH&VSSH, VDDH&VSS) 

ft 5 m&mmmfr ^ $ & ^ g 2 osss 

h^fttcctt^ffi^^r k\z£ 9, 8ftf5Sffi« 
[oo4i] oweRfl-f*— mify^ h i P^rv^ 

20 9 prtttciiatf^-^iEiWifr (9i) 

. x-^te, «»W^««tao/h*v^*i<o«fiafl (VD 
DL&VSSL. VDDL&VSS) ifi^^fcKlf^mag 

tizm i h^«stg«r^it>5^J6<Dm i <nmm 

(VDDH&VSSH, VDDH&VSS) ^B^hW} 
[0 0 4 2] 

35 [Xn0X)K4>JMI] l**«ffi*5ifk» Hl^tt*» 

Oiiy-btfe^ ^im$Wi:ttCMOS^y 
40 ^-^^MLTV^o 

[0043] mi ^c^ov^r. mpo, mpih ^tti^ 

ilpft^SMOSf7^^ (KTpMOSF7 
>-zsX?km~f) ^r. MN 0 x MNlfi, ^fh^fhn^ 
t^HMOSh7^^^ aTnMOSh7y^ 
45 *ilfe-r) S^^UTV^5o VDD Lfi^m^fflli^ 

x-hv. vssLte&m&w<Dmi<D&i&mtiL, vss 

Httfi«fi[flI<0»2<Z)S»«fi[t?&5o VBPttpMO 
Sh7^^MP0, MPlcDgSS^. VBNfin 
50 MOSh7^^MN0, MN 1 (^Sfitfi^S tt 
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**(&SH£g8flUi* B2Kfl^£ix<5«fc5K:VD 
DH. V D D L x VSSL, V S S Htf>JlIglC < 

*s±5jc4ot^3 9, st^miivB pjim^imfuvD 

DL£JLk*>«Gu Ifilfi V B Nligffilfi V S S LK 
L, VSSLIi»l©lffiBS:SU tffiVDDH, V 

s sHiijs 2 tomnLm^at-to 

[0 0 4 4] m 1 IOT^tl^S2(Dil^- h 2ld4SV^ 
T, CMOS^V^«r»*t5pMOS 
^MP0(Dy-7tte51iiifiVDDHIc:, nMOS 
h 7 y i^^^MN 0 ©y-^tWiJfitfiV S S HIC 

MOS^y/<-^$:Mt5pMOS F7^^MP 
1 ©y-^««^tS«ttVDDL|i, nMOSF7> 

^^mn i ^y-^sffi^sg§^mttv s s L\c&mz 

thX^Ztzft^ t^fflMittVDDL-VSSL^j: 
2(DCMOS-fW<-^|j:^ 1 £>«3iy— h 1 (DCMO 

So 

[0 0 4 5] HllCi3V^JBl<0|»ay-h 1^:^2(7) 

*il{fc:£*vcv^ 0 fip-b, lioii^hixr;i2 

^g&Sg^- h 2te*fC x MO S h7V^^(DlSlg 
^ pMOSf7y^^MP0, MPl^*5V^TIiS 
SSSVBPH, nMOSh7y^^MN0, MN 1 

fc^oT. ^KD^- h 1 4:lfl2<£>i£i3S^- h 2£ 

LftV^. r*U£j:!9, »f£S«(DRft53§ l 
ojftay- h 4: fg 2 (O^y- h 3&s»jbK 

^Jtgtcft5 0 

[0 0 4 6] &JC X IffiteVBP, VBN£igg)tCl£ 
[0 0 4 7] -felC. MOS h^^^^^^Stemffi^T 



5r 4r#*n5>ixTv^ 0 0fl;tfi0 3 ld^-r J: ? Jc % nM 
OS F7>^^^)SMS$:y-7lfij:nfi< 

ttftv^^jt^-citAou v-^mSct o fcS5< (i© 

^»^KJfc^T«'>-r5 0 3\ Sfi/M7^t£EVBN 
<0«{fc#figifimtev S S L t V S S H<DPd»cfc * 

10 %X.£o -<D^£\ 0 1 \Z&»Z> nMOS h7 Vv 1 ^^ 
MN 0 tCli V B N - V S S HCDjffi^friVM T^fcfrfr 
9. ilCfcit^nMOS F7y^^MN 1 ICteV S 
S L-VBN(^ie^fnj^>f T^26Sd»3ft»5w £Kft5 0 g] 
3 J: *9 N COI^cD-tix^ttOHffiWJEtt. VthnO, 

15 V t h n 1 T» fo 9, Vthn0<Vthnl tf> 

&<#»U J: 9(£^BHi£SJEtf>MOS h7^^S: 

^wsv vc t>a i <^m 2 tommr— h 2 \*m 1 <e>i&s^ 

[0 0 4 8] ftCMO SF7 * <£>B§fiim£E 4: y - 

?mm> I o f f OB8««:#*.5o #31, MOS b^Vv* 

^ittitfco 1 1 f u 7 3 ^ k y 

1~£4:^?#t££:f#oT^5 0 |4|j:MOSF7y^ 

*<&bms«je4: y-^n« 1 o f f (omm^m^mzm 

lstzi><DX\ m&<DV t h n 0<V t hn l«^ 
of:nMOS^y^^MNO, MN 1 ti\ V — 
30 Sol^tll I 0 > I 1 4:4-5- 4rrt>fc>^£ 0 t^oT, 
y — *«iE<&/£ld*5^-CfcB 1 tf>^ 1 Mfi 
*2©Iftay- h 2fcJfc^Tffi«*T?fc*4:m5*tf-C 

[0 0 4 9] £T^rT% g*E'*>f r*«ffiVBN&8S 
35 ilfiV SSL Mi£<5ttT^5 0 "T 5 4: n MO SF7> 
'^^MN 0 fca»J&»5«#fty<>f T*tt:,fc 0 SK ft *> H 
ffi®£#H^Tri>5fc£\ BlO»2©|ftl^h2«: 
Ht-ii5jS{Cft5 0 ^fcnMOS h7y^^MNll^ 
^-5i¥*^7^|j:S< ft?)Hffimi3Ej&ST^-5fc«>. 

40 gn^i^tssy- h i hnm\£W}fiF"fz£ p^ft 

5o fcfc*L:o»ft, *W**«lilKW:*i*fl?J^MOS 
h7 V>?^^cr)HffimjE}dST^5|R^fc-5^^, y-^ 

45 i <Dm2<Dmmv t — h 2^ast^-c7 ?7 j $>&£.y 

J Jr- Kog^ y — * Lft v^ffljc-r 5^Bj6S*> 

[0.0 5 0] Sfi^7XtfiVBNS:»«tfi 
VS SHlCi£^tffcg^Sr#;tT^5o ^SttnMOS 
50 N^^^^^MNO^H^rS]^^ T^fiS<ft*9x nM 
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os hyyy^^MN i ^ifi^rfii^Mr^ttjaK fr* 0 

^tllinMOS h7>^^MN0, MN 1 (DmMMJ± 
[0 0 5 1 ] Ufc^oT, SffitfiVBNlr^ttl: 

[0 0 5 21 &*5> IH3&r/[i]4 fg 
MOS F7>^^f t»%i*MT^5 0 g 

ttmmmEEte^^ r^^^nf^^^it^xmmi,. 
v>r k\zm<5tt&£\<\ ss/wr^a±vBP(Die 

^mjSSffiVDDLi: VDDH^P^lCfcSg^ HI 1 l£ 
fc(t5pMOS h7y^^MP OfCteVDDH- VB 

7>^^MP 1 KJiVB P-VDD L£>i£;frrVWT 

r 9 , pMOSF7^^^MP0, 

MP 1<&BHK«JEj&SV t h p 0<V t h p 1 p 

mos h7 vv?^^<DStR^-f r^mjEE^^jcgauT 

^2<0f&JSy- h 2fiIl^I^- h 1 Kit^T 

nsa-cfc t) , ^ i f> i 2 (Dt&m?— h 2 

10 0 5 3] ££ x miXteWmL<Dtz.fr\Z^ 
\zmfe£*L5>h<DX\*f£< % NAND (^>- K) 

K nor y- h*©i&<&*Ei», 7y 7 y7 

SrSSiS-fe/K S 1 tf>I£3gy- h 1 XttmZthZ J: 5 tcts 
[0 0 5 4] El 5 t^JiflulE^^ir/u^iSm^ir/i-^ig^ 

So 

[0 0 5 5] B^CKf** n -y^ff^ F 3 0. F 3 1 

3 2, F 3 3fi{£m^ir/Ui LT<£»f=m<b*L5:7 V y 
rfyxj y^f^ G 3 0 7$>e>G.3 Ste^m-t^t LTteBtt 
ftbtl^NANDy-h, G3 6^t)G3 8lifil^t 
LTffiH*mfcjT,*NANDy-- h€r^-r o i5t* 



sy- b%mm*imxibz 0 Hf-ctttMifciMj 

7 y 7 /7 p y 3 0 F 3 1 l^l^ff tgg, 7 
y 7/7d^f 32^^F3 3KSJ5{i-§-»B<&J; 5 

10 [00 5 6] ^ 0 5*dffi|^*ttSlH]KSr2 5 0MHz 
* o 7^(f^CK^7 y^7D ry^F 3 0KA^£;ft, 

t^e>«t#7!i s/^ay^F 3 i (ce«-r<5*-eo 

B*rat, ^^^^{f-^CK^^y ^^^cr^^F 3 2(C 
15 A^^ttT^^ff^^ tj ti *y~7F 3 3 

«mw. mnand^ bcDmmmm&tti^tii n 
s x o. 5 n s £-r5 0 tsM^±^^y^>y y 

20 V'7 , 7vvy p <DWm&fm. MNAND^h^IM 
IBfc-tivCTLl. 6 n s % 0.8ns k~fZ> 0 £l±(Dfcfe 
X\ m5<D (a) <D? y #/W*;*fc:*5^T^ t3 
CK^F 3 O^A*SiXT^feft-g-36SF 3 1 

^x<Dmmmm. ms<D (t>) yr^^/w^c 

25 *3l^T^ n s/^CK^F 3 2 l-A^ *ftt^6Bf» F 

6 0 ^LHI5(^ (a) (D^ y ^/WN^^ir/l^Sr-r^ 

30 nstc/^t), ISJ:lSt*t4</i5o 15 

fi-^e»i!ffi«PM^J: «9, ii53Sir/i-^-rr(D^3®y 
— bkl&mtl'te/i'f'C -?<DWmV— h$rfv^lt5rt 

35 [0 0 5 7] HI 6 Jcfl«rfBi«5S-fe/ui:fi«*-fe/W«raiffl 

^iX^ 0 BtCKIl^py^fit, F4 0, F4 1|j:| 
at/U^-rr©7!;y/7P77 p , F 4 2 Itfif^t^ 
^^7!I^7D7^ G4 0^f)G4 5fiii5ig^ 
40 /W^NAND^-K G46, G4 7ttffit*t 

45 6©@BttF4 0^bteSofcg, y — KcfloC5) 
«EU, »£fiF4 UF4 2i4otV^. 

[0 0 5 8] m7\Z&m6(D? Vy L ^<*/Us<xk3¥? » 
T 4 *A'S<X<DWift!8LJ&&m7FZtlZ>o ^7 CD (A) \Z 
liF4 0?5^*&* "9F4 1 Xl&t>Z>? Vt~ *;i>s<* 

50 (a) (DSJgB^, (B) tCfiF 4 O^b*^^ F 4 2 
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t*^^^r^/w^ (b) <D&j&m&&£ti 
5 0 0 7<£> (A) X 9 . /-Ka^?>y-Kg*T^ 
TlfiVDDH-VSSHtit, WPTmax 
T*fe^>^ i:^^>^^ 0 -*17^) (B) T'te, 7-Ka 
- KciTOiiH^VDDH-VS SHT*fc5 
/ — K h , it*li©I^VDDL-VSSLl:io 
Tio*9, S/:NANDy — h — l&^fc 9 (DMM^TbI 
AD Ltl^^\ ^^ft^gj^P^ LtfiTma x £ 

m^^^C#V>^ % Kh, i fiSiH^VDDL-V S 

S L < b/h$V^mSm^^fi<aix.^n5o F4 
2, G4 6, G4 7<D[pJ£§^ F40, F41, G40 

[0 0 5 9] «Sff*-&» E!8S:t/l]9^^V^T. 

So 

[0 0 6 0] E)8iC^VNT, l&3lffii$l OfiVHDL 
(Very high speed integrated circuit Hardware De 
script ion Language) ^<D i:£Li&SlE5$S'f££r/B V* 

£>T*fc£ 0 S?UI-, HS155&1 0 y 17 

fT? 0 rco^, 11 9 <D (A) 

tftf, E19<£> (A) a><bfc>d»6J;9K:, r<z>«|^tti« 

9o 13, 14(D;^, W £: 

tw^tfc/^tfjKft^ 0 9 (B) ©*tttfc*5 

* 1 5 -r^xm&m?— b ^sag^t^ia 

1 2 £fr 9o :rtSi;a9(D (A) WJRJStc&ofcg 
^(i. 13, i 4 (D/u— -f&mymis^ HI 9 

o (B) ^lluiofcf,tel»7l6i:t$ 0 z<om 

[0 0 6 1 ] WEB 8 RXim 9 "CttW U^fti3SS: % B 1 
OSrfflv^TJE^BJfflfcRW-rSo Hl0£> (A) fl % {g 

m^^(D^^m^xrfhtitz. fcsfitigK&st 



i~So ^ o JX ^ C KiS7 y y / 7 p y 7 0 IC S 
*b-Ca»<b, «**7!/ y/7o^F 7 1 <OA^S8^* 
-ee*i"5^raSrW-»-f-5t, 5.6nstfc5:iiS 

l-45o B8©ttIl4S:fTUi:l:45, ft 

101c, *tt«t/^©JfeftW*>5F 7 0£ % 
a«r»ofcasa-fe/M^«# 
10 OH 1 0 GO (B) Jd^-To r^lel&gWx^ u>T §rtf»-T5 

#^^<©2#BJj:a4&i"5-fe^G 7 OS:. ifSaiir/WcIl 

15 LTW^cDT-ir/WG 7 1 Srigiiir/Wcgt ri>x.5 0 - 
0>/i<— T'SrHfligU ir/UG 7 3 *T**iS3i-fe/i-tcff# 
SiX-fc^R-SrE 10W (C) td^i" 0 :«(Dt^ 
>rSrH-»t"S^, 3.8nsift9, aSlM* * /H$IW 
(D4 n s StTIh15o «£o"C ^ix-C-fe^«)fi#|fc*.SfeTt? 

20 $)5 0 

[0 0 6 2] Z<K>tm&m\zX9. ^!)r^;w^C 

^[§ie^fifio/h s ft« #3&? a^/ a^a* 
*ra i^/wc* ^^tiao xnmm$t$:£.-fz>mm& 

[0 0 6 3] HI 1 tcttfl5*-feyUi:{S«^j-fe/^a«EU 

K^V— KcT% 7^7^70 77^8 11:1^, 
F8 2tC^^^^, F8 3Cl5A e 7^ EoCMt 
TVn^> 0 r^T*. y-Ke, f, g, h*)«#««fc:o 
V^T#^5o y-Kett % fil^G8 3(DaiAt'fc 

40 5©T\ fifiVDDL-VSSLtfcS, y-Kglt 
i&nJdlz/l'F 8 2<DlitfjXhZ><DX\ SfeVDDL-V 
SSLt-$)5 0 Khtt, MM-t^F 8 3<Dft£lXtb 
Z<DX\ S>ligVDDH-VS SHtfc5 0 r 7 y 

7^7d 77-F 8 1 Jc:fflv^5lil»«ril^ov^-c#*Uft 

45 »t*ttfftfeftv\ F 8 1 ^iSS^-fe/u-Srfflv^-S 

&StcS^$ttTV^S-fe/^G 8 4 36S«j$-feyp-cfc5 
tzMc x /-KfOfiS^VDDL-VSSLtfit^ 
G8 4^»aa8Eja5a5^LTL*5 0 ^t-F8 1tCii5^ 
50 -fc/i"£rfc/fH-££ . gSS^"fe/i-G 8 3<Offi^y— Ke© 
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S(i^VDDL-VS S LX'foZtifrlZ^ ^gteir/uF 
(O — tt, F81C, ^/^7«i#|7yy 

itir/Kom^ff -^-S*!^ u-</u'£&i-£ ^ o ^ p^gy 
u-</Uv/^ h®&*AJj&\-m-tZ>o Blllt F 8 1 

\cu^</u^y brnmn^y]) yyyvyzf&i&mistzm 

DDH-vssH[:n:^m, JfilSgt^Iit 
[0 0 6 4] mi 2\a^mm^-<^^y bm^n^y y 

y^f-7X2 «y*7<D-~ ^!)^^^^l5 o |13 Mteg] 1 2 fe^ 
^51/^7 hSSfgttt^y ^y^^o yy<DW)ft$L 

7 y y7yu y^f\^ M©l/^^7^SfP2 0ir, ft 

2 0|j:, nMOSh7y^^MN10, MNll^p 
MOSh7^^MP10, MP 1 1 j&»*>fifc5CMO 
S;*^t^ 7 :y^\ 2{®<Dp^-f^,a^<£>:/y ir y 
hMOSh7V^^MP12, MP13, nf-^^/V 
M^MKA^MO Sh7 y^^MN 14, MN15, 
nft^S^7^^yfMOS h7V^^MN 
16,^ * I N V. * 

MOS h7^^MNl 7l:J:oTi*Sil5„ ?y 
ltt«51fc-*©A**HlAKtt-fr**bfcNAN 
D y — hNAND 0 , NANDliiJ;otM^^5o 

A^JMOS h7 Vv ? ^^OA^lSfI«r«}x_-5/ci6^ V 

s<—* 2 2 tei&nfj-t ^kmmoWittnmv ddl, v 

S S LT-i&f££*L$ 0 HtfSMOS h7V^^MNl 7 
f^ > MOS h7>^^MN 1 4, MN 1 S^KWV 

t:£<0£:Bfilt-r£ t<OT-&9, u-<7Ui/^^^2 0 

[0 0 6 5] ffim? y^«5 2 1 fe*5V*T2 A^N 1 = 
"H (^^^/H " , N2 = B H" <Dt£thJjQ&* 

>y bU2 0\Z&\,^xy i J ±y HMOS h7>^^M 
PI 2, MP1 3fj:^D 7 ^itfCK(Do-l/^«1 
fettlS^-KNl, N2$r"H" WDtyhtS. ^ 
-</W->7 bU2 Ote^ p :y ^ff-^CKtfVM' u^</u»JPfl 
I^tt^/uy7 h»f^Frtgfe$ix5o IPt>* A^J 

^^^S&tf^^Kjfl^mv y-KNl, N2 
Nl, N 2 ^ "H" lC?V±y h*tt> 7yf»2 1tt 



U*Q**Oi*|t«F-r6 0 r<0J:5fe* ^n>;KK 
# "H" l/-<;Wc4St, IgVDDL-VSSL(OA 
M^-D^StSVD D H - V S S H<D{t-J§-lCif 
lt*S$ixfcfg^«NAND 0 tNAND 1 *>7*7»l3y 
05 ^««Lfc5y^»fe85**nS. A^fs-^D^gtt 
5>< * I NVO^lbf^maS^VDDL, VSSL 

So 

[0 0 6 6] i*(OW'>7 hffi^^^y y/7n 
ir/WcB£&x. 5 £ v> 5 MMUfe^S Wf*£lgfc 5 r t 

[0 0 6 7] 114 RXfim 1 5 SrJB^T* #3S^3riS/8 
(HI 4, 1^1 5fe^£2xSl£f+;fr&J3\ ^^1111/ 

tfSffiSjftlr/i'T-fcSi&^f*, ft#ttfc/h£*fi« (VD 
DL, VSSL) <0«^aSffi#Wfe:***£« (VDD 
H, VSSH) <DmmcAJj£tiZ> r £feftSfctf>. U 
^/utyy ? ZfetoWA-fZ J: 5 fe LfcSSt7n-t*> 
25 5 0 El 1 4 ^Kft^&te. 8 ^|5:ff-^fe^io^5^^ 

LT^S;6^?^(D¥iJ^l 3£>&, ISf-fWW- 
L^/^^fe^fU-Cfi. * y ^/^toitA' 
SrHCHaSrWFofcasa-fe/WclKSlfe*. (14 A) „ g 

I o o 6 8 ] a i 5 zm^^xmrnm i 4 t»w ufc^s 

^feWttfeRW-f-S. il 5(0 (A) tt, &MJd±/i>> 

&>S 0 IH1 5IOT:^ti§NAND^hG90-G9 
2, ^y yzfy u y-?V 9 0, F 9 1 ttH 6 ^ 1.^ 
£R*Htf>x-r W4#tt£r*5o-CV>5o *fc, H 1 5 fete 
W>v<— ^G9 3 t l"</Ui/7? G 9 4^^^^-cv^ 

40 So -Y ^ G 9 3 tt(SS*-fe/K^*^liaSfi«F|B 

0. 4 n s . iS^-fe/KOS^IiO. 2nsi:Kt5 0 
l/^>7^G9 4 ttfififfi{B-g-S:*SB(s-g-fe«*t- 
5®K-Cfc5, SJ£^raSr0. 4n S< bfi^t5 0 Si 
5^) (B) feffil^^irs <t 5lcf)xtfG 9 l ^Mm±^ 

45 feg#^^5<t. G90i:G9 1^l:i/^v'7^G 
9 4£J¥A-r<5&gtfS£-f So Hi 5© (C) (Dip 
fe, l/^i/7^G 9 4Sr#AU^^(D51ji^Pflte4. 
5ns<b/^5o Mfeir/^B#&;L£xi£u *J^Wfe. 
131 50 (D) <D£ 9fe, «S^WdS4. Onsfe^tV 

50 So 
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[0 0 6 9] IU1 6KI*jl3!EW</U>'7*G 9 4<D—ffl 
ft^ZtlZo pMOSF7>^^MP20MnMO 
S F7>^^MN 2 0 ^fiVDD 
L t VSS L?:S)MIi LTA^ff^- i NO^fet 
So A^ff ^ I N 0 lift f V D D L - V S S L (Z) 

'^&UXhZ> 0 pMOS^y^^MP2 1-MP2 

4 t nMOS h7>"^^NM2 1-NM2 2frh$LZ> 
08liVDDH, VSSL^iffiS^Lt, A^f§^§- 

1 NO&t/^cO^iffcft-^A^U A^Lfcfs^ff ^- 

-fZ\B]&XhZ> 0 P MOSh7>'^^MP25-MP 

2 6 <h nMOS h7^7^NM2 3—NM2 6 
608liVDDH, VS SH£lif£m^ LT, ia^M 
©VSSL-VD DHOfflg^ ^ (DftffimXm^ZX 

rtU A^bfcm-§-(7Dft^gi!ii(D{g:Sfi:{iy^vs s 

5 F7^^MP 2 5 £ nMOS h7^^^MN 2 
3^3^yKWylIIC x »VDDL-VDDH 

Id w</i->:7 h £ tbfcft^-ou T o ib^So 

[0 0 7 0] «K7 ? h» m 1 7Kte:£3£^i^S¥ 

£*l>£o I^H(C^o^T3 OteVB P, VDDH, VDD 
L, VSSL, VSSH, VBN<D&mm&m. 1 
m^-fe/K 2ftiS3^ir/u€:Sft-r5o filAt/H^^ 

<D&mMmu t mm z^m-t z> i? /^m mmm £ co =* ^ 
h^fi»i3 i xm$tix\,^z> 0 mi<Dm>w<Dm^i£ 

ti\ pMOSf7^^ nMOSF7y^^(^S 
SS^^^^t^^^fcig-^^^^^^ i^ii*fe/U2&U t {£m 
^7ir/H SrfgSM^iicOn^^/Hi^ pl^/i^ 

r^pjfg-Cife^ S«mffi^*ii{[:L*v^sf^|^^2^o 
Tv^-ri^fc, «&^o^#/^minmvDDH, vss 

(VDDHrow) t . HiLi^/h^jfeiillllVDD 

l, v ss£B ftmmk^%i&mxmmmmmm<D± 

(VDDLrow) k<nfm\zte^ m— ^MM 

Mi-zm&ftmm&£mitetti%i*teht!:\,\ mi 7tc 
&~*imx&>z> 0 &tz % m i 8 <nvc&m<DWi&, mzmm 



[0071] m i 9 ^fi-fe/u^^osaiga^^s;^^ 

05 i" 0 4 0lipMOSh7>^^(7)SMeVBP^e 

4 2 temmm&v s s ^fe^-r5^jgiB«ft, 4 3 

tenMOS h"7 V^^^^S^fiVBNSre^t*^^ 
^1E^£^LT^<5 0 C*Uc2tU Hll 9 CO (B) te* 

^^•To 4 4lipMOSh7y^^(^SStfiVBP 
^rfeitl-^^MSBIft, 4 5lilIlfiVDDH!:gIt 

5^^ia^, 4 6 temmmiz vdd L^eit-r 5 &mm 
n> 4 7temMm&vssL&tem-tz&m&M. 4 8 
15 fcmmm&vs sH&fcm~tz>&m&i&. 4 9i*nMo 

itT^^ 0 i*iiiryU60^^MOS h^^i^^^coy 

-^^^ga^4 s, 4 s\zmm^s Et^t/KDi^ 

flMOS h^V^^^60y-^^^IB^4 6, 4 7(d 
ZtlZo £fc, (A) <Dfie*^tCio^5«2iia^4 1 

(b) <D*%tm\z&z>u^TV bm^commmm4 

25 5, 4 6<D*§£#;tfc££ x *^^liHU^COilDlH]^CO 
^*I<0^fm, 4 1 C0*IJ: V) hJz<-fZ>&mtet£\<\ L 

30 [0072]gj20 {CJilH 1 T^PJ Lfcf 

2 0 60 (A) te^FSJlk 120© (B) (A) (OA — 

&£;&mmmx&>z> 0 id 2 0 icio\^-t\ 4 4^ p mos 
h^^^^^^s^mevBP^eai-t-^^jggaii, 4 
35 stemmm{iLVDDH&&m^z&mm@i. 4 6i^m^ 
m&vDDL&Bm-fz>&m$m. 4 7ij:iiievD 

M-tZ&m&ffiL. 4 9linMOS h7>^^^Sfii 
^S:VBN^e^-r5^MiB^Sr^LTV^5o *tz. 5 2 
40 (ipMOS h^^v^^^OfcifcS, 53linMOSh7 

OSby^i/xf^^-bmm. 5 0^mK^4 4i: 
nS^x/l^SNWE L L «^ ^glgl'f 5 /K 
5 1 li^MfU 9 ^ pI^x/Uf^PWELL^g 
45 $e-TS*/W- /u, 5 6 te&JggBigfU 5 irffiS^ 5 2 
kZ&Wit&^/V—fr— /u, 5 7 fi^Jgia^4 9 
i5 3i$:git^7/^*-/K 5 9fi-f ^0 

^coA^m^, 5 8 mmwftjjmm &m l 

50 [0 0 7 3]@21 tClll! 1 Lfz-T W^—^^S 
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821© (A) ItspffiH. m 2 1 <D (B) (A) OA 

2j65*/U- *-/l^6 0"C&JSE«U 6^ai'«Sn % ttft 
15 4^^;^^6 1"C&JBIE*§U 7^aJBg$^T 

t-x P5#^tta^itt. 7/u-^-/i/5 6t60O<4f© 
5o fiSA t;p l S:iSiSt/P 2 ^Bf ftx. 5 0 8 

[0 0 7 4] CHHMfciraiim H 2 2 Jctt**WS:a 

BOW-Ctt. ¥W#*MH*7 0ttDC-DC«a«7 
2, CPU^T74, &t/Aa^J[B3K ( I /OBI*) 7 
3tr2W»|*^y^K:#i-8 0 I/OH*7 3tt, 
T Ki/^/^St/f- -O-* 7 cn — 

fc«oT«»«BttTft5*fT»*»6*6 a 7 1tt^ 

^sp^«agisiK-e*>So ^»«asiHiK7 1 

-*>WW& (VDD, VSS) *4M**auHlelK7 0IC 
ifet^o VDD=5V, V S S = 0 VT'fc 

5 0 WIE»— ©«K|ft (VDD, VSS) SrgtfSDC 
-DC3E««7 2 fi 4 (VDDQ, VSS 

Q) , (VDDH, VSSH) , (VDD L, VSS 
L) , (VBP, VBN) «:**r*o »fc«IB**tft 
i^riS, VDDQ=3. 3V, VSSQ=0V, VDDH 
= 2. 5V, VSSH=0V, VDDL=2. 0 V. V 
SSL = 0. 5V, VBP=2. 25V, VBN=0. 

2 5vr^5 0 mmmm (vddq, vssq) «i/ 

OBI»7 3k:««*jL, B9ttCPU3774KlS«4 
ftSo H2 2(Dflttt, 4M*»ibBk0«7 OlCJtbTtt 
— «S^>^ttttaR (VDD, VSS) ^^SrttJ&fixtf 

[0 0 7 5] H2 3^tt**WS:aifflUfcgiJO**«:* 

tt. HB<0¥Wfc*8Heia7 0 AliDC-DC«»87 
2£rrtjg-fr-f\ ^Stl7 1 Afrbft±£tiZ>4m.<Dn 

(VDDQ, VSSQ) , (VDDH, VSS 
H) , (VDDL, VSSL) , (VBP, VBN) A 



#«»¥*tt««is]tt0>^ y -/aasr/h s < -r ^ r t a* 

05 [ 0 0 7 6 ] H) 2 4 *Ctt*5SWSriBfla 

CMOS maielSSSf^SWtC ± o TJ&fc £ tbS. 
10 [0 0 7 7] -r>r * 0 ttffilftfHttMflm 

&t/^trlH5Sr{B^LfcCPU (Wfela^yh) 8 1 

^©fc^TKl/S/^iiBfJCPUS IdStU F 
15 PU8 2— (On — K7-^MFPU8 2frh<D* V T 
"T—?\^-tZ>T KW>y^CPU8 1 ^tT^Po 
[0 0 7 8] *f h (CACHE) 83 

20 £r^rT£ 0 MMUIiCPU8 1©»I7Kl^ 

IS^*J«S<07 K^8»^y7r (TLB) fcT 

25 y-o^y *«tt5**Xt/f-#©5%, *ffi5flj 
— ^^7 K U-^OifijScOT \?\s7s<D 

-*l:M>TCPU8 l^t5FPU8 2fcS8ft£*u «& 
30 ^IC&V^'*;*;*-^ — h r2 > ^ n — ^ (BSC) 8 4C 

[0 0 7 9] h ha — 7 8 4lt y 

35 7?±*&mmirz 0 mmm&k\*x?aiy?s</uxi? 

(CPG) 8 7, Z-i^tiV^Z (RTC) 
8 8, XWW9i&* = ^ (INTO 89?:t 

-f-5 0 Sfc, h =V h n — ^ 8 4 iCteVJ U 

^h^!)7^t^3yho-7 (DM A C) 8 6^g 
40 «5t£H5 0 C PU8 1 ;6*DMAC 8 6 {Cy*— ^mSkfSiW 
&i**tymWtfettl\^ ^^ftlCtfotDMAC 8 6 

> h n — -7 8 4I^^<^^ V^^oi — ^ 8 5 4:^LT 
45 ft&'<X\zmm£tlZ> 0 

[0 0 8 0] M2 4 t£^£*l,5^-f * P^u-fe^-^8 0 
tC^o^T, CPU81, FPU82, CACHE83, 
BSC84, DMA C 8 6 , MINTC89IC, 

50 h lM^2iiy- h 2 *Sffi$-frT»SIsI»*'«J* 
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~TZ>t^o^Wt*Um\^XlbZ>« CPU8KC 

^rty^ary h 8 3^^(t5^r-T ^>;*p<^y 
T^ir*. FPUS 2^fe»t-5afPat**©fc«><D«# 

m&mfrzitmik tti i t&s^- h i Rvm 

[0 0 8 1] «S«mte*afc<DgiJoSg«» H25l:tt 

TlipMOS h7y^^MP0, MPl^SfitfiV 
BP, nMOS f>7 V^^MNO, MN 1 coSSS^ 
VBN^maiVDDH, VDDL, VSSH, VSSL 
^fiS'JKfflSLTV^as, 8 2 5(DW-ef±, VBP£V 
DDH£#»K:U VBNJrVSSH^^ilctfCo 5fc 
*<0«ffiB8«fiig2 6 1c0i|*£*L<5 J: VDDH. 
VDDL. VSSL, VSSH<DJHfc«ffiaM6< *<5,fc 

PI, MN 1 (CliVDDL-VDDH, VSSL-VS 

£> } J—?m%ifc'ptj;<fj:Z> 0 £/c, H 2 5 tf>3l 2 <£>|&3g 

ta*fi(B*S VDDH-VSSHtfc5 fc«>S53t"C*> «9 . 
Si^My- h l J>5 >f ^ >f ycoffi 

m^/iryH^aS^S*I^VDD L-VS S LX'&Ztzlb 

[0 0 8 2] MtC, B25©J:5I^ VBP, VBNSB 
H*SiJ«-e£S£>-C\ Hll 7, 111 9 7!7^EI2 ITvtL 

tzu^r^y b^m^mtx^^ m2 2&£/(U2 

[0 0 8 3] HI 2 5 <Offi|^*5V^Tt 0 8X1^12 1 4XWL 

[0 0 8 4] i27 ^tt*l6M^«<5*W**a0»3ftS 
ctptCl, VDDH. VBP. VDDL. VBN. VSS 

%2<o%m?- h 2<D-mx&>z>s( ^y<om 

lt;V2^VDDH-VSS, 1 (DmMff— h 1 CO— 
&lX&>Z>-{ >s<—?*>('7(Di&m,Jj±/l' l^VDDL- 



5 0 nMOSh7>^^MN0, MNlft ^i§tf>y 
-^tffiVSSX(;*i©StstfivBNSrj$otv^ 
BgfiSmJEl±*(dV t h n OtIiDt'fcSo r*UCl 
05 *flpMOSh7^X^MP0, MPllilfi^T 
xcofrfrVJj&Motztb^ RfcofcHfilWEV t h p 
0, Vthpl^o:i|:/^ x pMOSF7^ 

*mp i (Djj&mmmj£&m\<\ ::t% MOSh7y 

io *(o>f- hm\zitm-fz>tnt>thx^z 0 cmo 

♦I Sr. nMOSh7^^J:n*#<t5fcJf), * 

15 f Ik pMOS F7>^^MP l coy — ?mffi.&m 

7.019 7bmm 2 1 X^ L>tz K7>> 12 2 2 

lit 5*tfc^^ e 
20 [0 0 8 5 ] 112 7O0Jfc:*5^-C 1 bia8 2fct*Hl 4TI 

g#&XLfc:KILTte, BuS£tra«J-, Ell 2^)i/^y 

Srffil^Sr £a$T't 5 0 12 9(D\"<jVi/'7?tem 1 6 
25 W^;W>7^|:SfUMOS h7V'^^MP 2 5, 
MP 2 6. MN23-MN26SrfKU {£®&{iym2I 
«r»MffiVSSl:»-ffcU AAfi«VDDL-VS 
S^rtU^StlVDDH-VS S \Z U^/UT y zf~t Z> & o 

30 [0 0 8 6] «:/p^7-MB»tt(» ffiGia8&tfBl 

il^^yt'a- * 9 0l£«fcoTSS&9 "STtgtCFD (^n 
35 (aftjSgi) • , CD-ROM (=r> 

^n-r^^-ROM) 7^^^^, MO ("^^^ 

fr9 1 ^f5ftS*LT««f**t5. -e^^n^^Afi, EI 
8X(iil 4 lC/T*tl57n-f h^H 1 — 1 
40 5 SrCWIg^^T'ia^L^y— ^^p^7ASt=3>'^ 3 . 

^ffW*rtStt8E^SiM LfcOT*r n T-fim^t"Clft^ L 

45 2 s . fJ?* • ^x— if • ^Sr^LT^- 
^u-^ld J:5^-^> KA^fc^oTitfTi-5«t pic* 
oTV>-5 0 r(D7 p D^7Alt ^ i <omm^- h 1 Srffl 
^^TRffSixfcttSIsJK^*5*tS{S-?-S»<D«-g-e«51 

50 ^ra^aasrSSsuftv^fB-g-SBi^&sixs^sxrta 
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%c<om i ommv- h 1 m 2 h 2 test 

9 1 ^^is^ot^ ytv- * 9 o-cfu/B-rsr tic 

[0087] ((&HT-?mmi&m) mnzmsRutmi 
4 -c-5fc* mm ^tz^^mm^ x o r 

-^Sr/Bv^r 5ftt£ft^- 
[§1 2 ll^J^tiSi; (Dt&my— b 1 £ 

w*m\cmi££t%ir^ nand, nor^®^^/* 
9 oiaota!) nrffi^faftttff 9 1 Heats*, 

->^t51if-^t^^ Wx.fi. GDS 2 t 

KI P^v^^^/KD^-^^^t^ flttBXlWSiBttfc 

£«SEir 5 r t # pjig * -5 o 
[0088] (Mbrh-5*-*H\ gfflBv^ h 1 p^es^ 
-/wo J: 5ft^- K * ^ Tfej£wf§T-i5xE $ ix/c^r — * 

KDmmmj&T-* t. m2<DW&mf- b 2 coatgsr^ 

xh *) % fluisy 7 h 1 p^e ^zr— /v<dt— * k 



[0 0 8 9] ^^SUlK^lgH-tCfflV^^^-S^^^ 

0l£#I^£;ix5 J; >^nir >y^Xt/^ ^ey ft<b*?rH 

9 3, K9 4. r^n^-f/g 5ft^Oft 

aW^«Sttfc«iZZ«»^»«ESixT«riiSix5 0 IP 
-^X - *<D£o ftSft^- * tt Htj lefSfefcgft 9 

ffiiS£*LT^£ I P^v^^-— yu-r — — 

30 Kv>f^{c:»j(ftSttT*5?), IP 

[0 0 9 0] W±*«W*^J:oTft$tvfc«WS:IIJ6 

35 MM\zm^xM&mzmwi,tz7>)K **wtt-t*t^is 

[0 0 9 1] «x.tf, «ag*ffii:Sfi«ffii:<Z)|8«ttH 
1, 112 5. H2 7©H«l-H«*il4V\ B 

2 (Dmmv- b \cm its«/<>r r * Sr^t, % 1 

^ n^n-fer^ifJ^-^^ ^ o =r > — ^ tdPg^tvf % 
50 MOSfnJggldBB^JxT x B i -CMOSIiJ^ftf X&> 
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£\,^ttem?*Xi>te\,\ 
[0 0 9 2] 

[oo9 3] -r&fr^ mtmwfLm&Rxfmfes^Tx 

f*mm\B\&&mm.'tz - 1 &xz 5 Q 
[oo9 4] *mi*mmm&<D®)ftm&$:fa-t^, mm 

[0095] *wwmm\B)&<DW)rEm&zft±i,, mm 

[81] *»W^«*^W**aiaIKdS*i-S*l<0» 

So 

[82] mi\c^£tizmfa<Dm&&7*irmwmxh 

[83] nMOS h^y^^l^ltSSfi^ 7^t 
[04] nMOS h7^^^JC*5*t^Hffl«JEOiS*D 
[85] i^^ir/i^^ffim^-fe/i^^ig^u^^iS^^jK© 

So 

[8 6] i«a£-fe/w^(S:«*-fe/uSriifflLfe^»ffftaiH] 

[H7] me<D? V f>f*/w^i:^ jlf-f*^ 
[8 8] (S«*-fe/Pi:ii5ig-fe/uS:fflv^^3Sfr*aip]8» 

[8 9] i&ntiiz/i'<Dfr&&.m\*itm&<Ds<x7 s '< i^t 

[Ell 0] H8"C|ftWbfc11#»i»31<oi¥MS:*-Mft 
[811] S^/u^{gm^±r^^^fcfficr>^{f 
[8 12] H#**»c«ffl^-s^yu->7 h«£f!§tt#7 

[8 1 3 ] m i 2 id^^^xs i^a-v^ h«fg*tt 7 y 



[8 14] {S«*-fe/utiS3S-fe/wSrfflv^^»ff*«(Hl 

[8i5] a i 4 xmm Lfcn#«;t»a<D#a«:^-t- 
05 [8i6] isa^/u^oatift^^^spjfflprffift^/u 

[817] *36W^«5^*#*a0»<D»»tt)fcu>f 

10 [81 8] S«*<ftS:*aftL*u^S*^J:<5»^S:H 
1 7 0>Jt«0i|i: LT^T^ 7* h/^-y-efcfi. 
[819] •fe/urt«<o*aRE|»S:«a;ft^-f u->rr5r 

[82 0] 8 1 L/c-f W^^^I^^tSill 

15 t/^J,Tt^W7^ b'<# — ^xhz> 0 

[82 1] H 1 TRB Ufc>f w^^m«:tt«fil 

[82 2] *%nS:XffiUfe^«#««|iIK«r«KX«r 

20 [82 3] *&W*mm Ufc»JO^#**«lBl*Sr«H 
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